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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high * & 

accuracy and low power consumption by " * 

slectrically isolating an element formation region 
for forming a clock generating circuit and an i 
element formation region for constituting a digital 
circuit, which is formed on a semiconductor 
substrate. 

SOLUTION: Sence amplifier 2 are formed in .* 
respective memory cell arrays 1 of a memory chip 
where these amplifiers 2 are provided such that 
they are made to exist in the interior of respective J : 
triple wells forming the memory cell arrays 1 . A j 
DLL (clock generating circuit) analog part 3 is 
provided in the interior of a triple well in the 
central part of the memory chip, a triple well in the 
analog part. 3 is provided so that it is made to be 
isolated from the triple wells including the arrays 
and the amplifiers 2 to make them adjacent to the 
part 3, and DLL digital parts 4 are made to exist 
on the outside of the triple wells. As a result, a low power consumption in a 
semiconductor integrated circuit device can be achieved with high accuracy. 
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SiO^fliSJ: 0 t>^h§ < . JJE»2JHBSC»t±JiE»t2 

9 D y ^ «^ b F*|gP? D y ^ flWttte ^itS 7 'J 
•yr7o-yriHlKT1i^;$ix. fifcfB£fc*ft&LT'V'f 
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[^**»^L i a t-f&mm] ±ibd LL^^a® 
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«0g&CJ: O±ffi^affiHIKKoa®i*0S:SiJffllLT(*I 
SP^ a -y ^ ||f»Mti ? n v ^5&^HIK K*J v^T , 
±IE^ o -y 7%±@S&i: -em: J: *)im*tltz9 n -y 

ft-^tcj; vmm-&ft®®&zim<r>!mwwfii±.i,zm 

±iei*lgi5|lim3iS^11£E$-ttf&-r-?»mi!Stt*&^SI 
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±K$iJffll|llSS(i. ±Knr^affiB$^@«ffi$r)^i 
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T»3&»*ttV>{.. ^^Jfe^Tii. -X^y-fe/l^TW 
(Memoey Cell Array) 1 fcL frSERaUcgfrj: LT4ffl 
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3) £ffifcfh±0lZtitl&. 

[0012] ±i£1-"/y°cr>-Jjfalzm-otztp!mttlZT 

atHS& (Peripheral Circuits) 1 2. -f— ^A^Jl3S& 
(DinBuffer) 10. -r-^ai^lHjK (Dout Buffer) 
7. DQSA* 7 7r (DQS Buffer) 8&tf#y-r4 y? 

y Km-ltfSWt&ii*. ±IBx-^A^0ISl 0^ 
■f-^tB^ll]K7^t,j£^S*-C(iJljaiHlBl 2tc*4 
ixl>. -of). ilE^-^A^JlUS&l 0. -f-^tB^jUl 
SS7 . DQSA' 7 7r8ll mm®fo<7)it$kt LXMxk 

t awcf mm\Bi3&t txv-r < yyny v-m 
[ooi3] mm. hPitmmmm 

#E£&(ft<&&. ^<r>mmmx'\t. iMimnmntx 
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$itT^I»-r-^ai^IIJK7, DQSffi^HIS&82it/T 
-^A^HK 1 0 «7)ftetJilToa: ? 3r#B8&#£-£;ri 

ev d otitis n.rcns.ms v p p zmm-t <z>t 
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[00 15] VDD/2lHlSS(±. tSlffVDD5-l/ 
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y7T<n&$mE.imm-h. &j3®m®m$. ±ier 

- ? ft ESS 7 <0 C A S ]y -f -f > J^tt J5 LfcKtftf&IJffll 
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n y rm^-z&ttx Y&comftiznmLfc? 

n -y 7m^&?&ktZ> . ^e— K^rj-r/^ o -y 
7rt37yK@gHt »ftf&JtSP«^£^j£-r&. Y# 
i: *<^WI3»j^t&*tT<K- HT'<7) 
Y^T K U Z.m*§r£ >Jy U -y ^ a. ©JfflHIISSJi: 

117^-y^j.r r-'l^X*-7y^$-^tf. tfe. 

[0017] ±I20J: d^«St*^^|,ia]8Sro y ^(c 

»«§rl&. .r<7)<ij£T-ti. ^V^-f^^NVy r-*$-^ 

^t, #HI»^n.y^r<Ofi#g^K^if-r-<y^^ 
•y KSrHI}e-n»^fc^Bifafc*< $iiS<I t^r< . 
ffiv^ft^T'^-r?. Z\ b ii c X*t* h fr^m^&&\vm 
miz%&. ZLX. lo<7)HIK7 , o-y^$rSii- 5 7tx'J 
TI,zM4>LX&&X'Z htzlblz, oZ&mWi 

[0018] JlOlliS0llT-{i. ^ O >y ^^0SS ( DLL 
Analog) 3 uPKBT-X ^ U ^ >y rtfD4'*gPlCiSit'o<X-l. . 

mzX 0««$ix. *^ST^o^IlIKtc^LTA^ffi 

[0019] z<r>mmmizi5^x , ms-ftu^j: o tc 

±K«J:3^r40*><i>^ri,#^^ : 'J-b;UrU-f (Memory 
Cell Array ) 1{±. -eil^iTj&J 31WE L Lp^gP^lS 

(t^rii»-rtfcctoT. jaiflinissi 2mb\tm\,zwm. 

l^XSJRM O S F E T £ J»J$;i-£ >-*;PMMO S 

FET<oisffimff£*ijffliu 'j-^m»i[f-iKj«$-fr-c^ 

Z'WZz.X 0 iz-t h h cr>X'h h . 
[0020] ±Kc7)J: o&X s £V-*Jl>Tl'>f 1W1 -fe 
^7>7 (Sense AMP ) 2*mVZ> btlX&*). Z\<F> 

■b>xryy 2 ^iie^^E y*z)vr\s4 1 *>*^$ixi> 

tz 1 @wcj>i.<oT'{i^< . m^trtiPifJi 1 ?- Ymms 
vsm 1 o^^^ie lt^ * y *l)vtvj wmmz-ft 
mzti. ftmztitz&V/TUJizttmLX-tyz.Ty 
y°&ttWLi.xmszti&. ±9tx*o?-yy*$:U<7)3 

tWE L L rtSPCti. ±|£D L L 3 *W 4, 
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y-t^rw i axx/^.yxTyv2 asts 31we l 

TDLL^*/HW4#iBt<i>*u ±ie3*WELL^ 
[002 1] Zcr>9mmX'l£, DLLT1-u7-®3i&& 
S. *DLL$lti/^.y K5{iDLLT^o^gB3{C 

^mm^tixm^^y^ >y ?*>£><ofl»i6iig&£ 

^L*m^y>TXoiIA£BlK'J:o£$*T.I>. ^i), 
±I2D LL$fflfi;^y H 5iiDLLT-hn^gP3^fft 

(=&tts*i&?)-c* iMmmmfoi 2, -f-:?aj7Jiiis& 

[0022] ±MZt-?&J}\b\3& (Dout Buffer) 7 
SLTDQSA 7 7r8 *«»lf £>ixS . Hfc&X 7 7r7 
tcB^tTUrU^aglHK (Replica Delay) 9#iStt 

a>tLi. z.0)\s7v#mmi* <* a tchiaDQ 

S^77T*ILfc^n7mt WWW <b «*& § 

DOB*: l/aHv6Jit. 
' [00 23] H2(CI4» ±1BDLLT^-O^3i0— m 
tkm<7)ls4T*?hmtfvkZtlX^&. DLLTT-n^gfl 
3J4. JfciL^3S^i;Wc^$n^. R0-mDL 
Lr^o^3«0®2^^5:f'f-r>Ii:tcJ:oT, * 
it* 1 HI<0 3 x ;H*J KT&SSftT V \t Z t £0: L X 
V>&. *»*^DLLr^D^3tC{i, VDDtVSS 
<T> J: a =SrijJf^E$r«*&-t^l|tffl^«asyN--y FVDD_ 
DLL (PAD) tVSS_DLL (PAD) fctfHlt 

[0024] ^S®0K3 0 3<i. ^(C^JRB^ix^V^ 

z t izx ■oxmmmfsumitz-ttt>ti& t ^arto/ 

S&HSSCJ: IffifUZtiZ. ±u^Mmm^3 0 3 
li. IS^ca^jSffiEK*^^ 1 ), ta^jTyy (amp) 3 0 
5 **^t ^.iis . ±M&i$mmmm 303 <4ai7j ^77 

S-6fflffi|i.Tfc'5 . %tl*:tim\<n&-hTW3 0 5<9 
6 OCT) 3 1 o*£»7*«ttff LT tJ 0 , ®ft LX VV5: 
X-oX. ±l260c7)a}7JTyr3 0 5<7)a!:Wf 

[0025] i^)5ttt«T14, WfcMRSfuari.**!, D 
L LT7-D^gP3 (^jaattCUPf-^ y*;HMOS F 
E T S: fflV ^T^« $ fLJt P M O S^J|^1ggt<ig(t ^,fX 
6. Cl^4.(0PMOSS4(i©Jfflimff^ffl, WMVD 



fc&ivt. Bf3BB3SBgK3 0 3 tt u^j r ^ r305kS . 
«tr J: a tcjgj&Sftfc P MO SJ&Mii. PlEt^-C^ 

7lz J: ^>T^$c1t#ff;bftT#JfBI«JEV B Sr^-TS§ 
ftfcLTJ&vt&ft. 3&>3&»&M«WEVBtcJ:-7T''=raS! 

(00261 ±E*-r-*Stf>7 3 0 7fcJ&Vi6*i£ P 
MO SSi^l^tlED L L7tD^3 <WWfc» 
tt6iiSPMOS«*« s JjeTOVDD-VSS (G 

nd) cwmfcm&t Lxm^ktit. ztnzx>o. d 
l ltt-o^3 *«js-r*«Ei»fc:-§.i ^tt^magm 

ffVD DRTftmmiiV SS<7)&%.{k&m& ZtWX'% 

OiO. DLL$Iti;\-7|<li, VD D D L L 

> t y H t . V S S _ D L L ) < -y H t OHHc±| £ Wgfi 

[0 02 7] ZOymmX'M. IieDLL7tn^3 

^HB*»fe«»Six*fSWH8^*»t*7Jj-''?-y 7 r 3 
0 1#» ±ie3*WELLrt^{f^|,. 4fc % ^ 

a&W^«*&§iX& ? o y 7At>im-E CLK Sriffi-ar 
S3g®0SS 3 0 3 ^flt*&$^|» ATJ^' y 7 r 3 0 2 t , 
±IB3*WELL^tC^(t<>ixS. ^LT, Sftdftfe 
ffiTJ T 3 0 5 *^ <0 ^ o -y ^ {B7J Q C L K Sr M ffix 
ttiTJUIK 7 ^stbTJ-T 5 CLK &JJJ< v y r 3 0 4 A* 

±IEQC LK«li W«IW+-yil?y73 0 
7 SriEKrr-l. £ t J: ^X \a,^iXhm^m&V B t «t 

~>xwmtitihzti,z%h. 

[0028] zamfoMX-li.. J 4 XfcH^pT^gffi® 
SS3 0 3^f+-y,1fy73 0 7 li 3MWE L L04"* 

*>fSA£RfrVv?uS. ^A^<7)$iJffllft-f-(iD LL7t 
o^gp 3 <7)P"9gPT— M^n* y 7 r V Zblzi. *), 

fflfflm*lrfrt>&i>&S-iX<7>&XZm^X'Uh. -f-L 
X , D L L*fflmi®(4D L LT^n^3 »tfc:SStt$ 

tL^^-cmiSEii. vss (gnd) ffitsa^coy-fx 

3BffilU8&3 0 3Cli. 60<7)ai7j^ -y7*^iS»tT60<?? 
tti^jTyy 3 0 5<7Hvfii7tp 1 o^rS^-n, i 

[ QQ2 9] H3t=i4, z<r)mnz<%&¥mm&mB6 

fflWli. Il«a-a' BfSia*^SilTV^. |BII1{; 
^$ixTV^J:5^. y-fe^Tl^'f 1 Sr-t-tfDWE 
L L b D L LTT-0^3 Sr^tf DWE L L tiiP Nfg 

ra-^p*«p sub tzisLimB&iWftLiitL&tzbfr 
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ipt> CD J A X-tfimWL P S U B &<fr L X ft X~t h Z t £ K 
<ZktfX'$h. 

[00 3 0] tfz. X*iV*.)VTV-i 1 £-£t?DWEL 
L t D L LT-t-o^gB 3 ££tf D WE L L(?>mmmi 

£#j<d t ct)T'* o . frfr&mmi&$miz}5 ^x 
&sj xifimx-th z t mmuz^ mm^ -y 

K VSSAyHli. DLLT^aj?-gP3(C#fflfcig{t 
4>*Tt 9 . y s' -y H Ji^ffltftfrSB y - HIC«7 -f -V 

^SflTV**. ±IBDLLT^o^gB3^^ 
JEmilSrffi 5 ±!5c7> J; 3 JfeTOC*? r-'^'J - H 

coo3i] m4ut, zamiiz&&*mmm®i& 

Hl<0b-b' BJrMa*^£*tTU.&. DLL 
7-V^/N$4 £-a-t?jgfflE8& 1 2 (i 3MWE L L<0* r O 
PliSPSUBlOTi/l^fiNWELL, PWEL 

LT±n?®3 IzmZP S U B LXi^X-fh^m 
V^T'V^. -I^fiSfctflJ-Cli. DLLxi-**/l^B4*>£>D 
L L T-^o^gB 3 ^cOft-f-te DLL r^a^gBOA^)^ n* 
•y 7 r lz£ O^n'-v 7t'J V^SilTfc 0 . fSSfMN* 

[0032] l5Wi, ^C7)%BJ^€.^«^|IHIK 
^a«O(te«-*Sfe01i<7)»lB&S^«jtllfffill*^ § tlX U 
4 . IHim. 0 1 cob - b ' C^JESit^^^lT'ft 

^tfSWttWTti, m4blimt,z. D LLri-^/l^ 
4 £#t*Jfj2lH]g& 1 2 S:31WE L LcDrtgBfclia L , 
DLL T±u ?U 3 £ 3 1W E L L?hgP(Cl2B Lfc«T- 
±lEJiffllII8§fcDLLT^o^gB30S«#±fe 

C0X\ Zcr>marl>s4Xn®A£m<'Z\ttfX'*&. o 
£0, DLL7 ? ^^;^4$-#tfil3aiIlIKtDLLT^ 

o^as 3 1 * 3 m*? j.mz x zmttmtmzm^xn 
muz-ftm-h t > 3 3w*t« . ismmmmmix'h 

Z<7)%&^ y^E'J-fe^TW 1 £-£tf3*WELL 
<S^jaHIBS2r-i-tf3awELLi:(iflJ0fB$iti». 

y^y-feyUTW 1 £ 31WE L L rtSSteffiS^- 

[0033] dOHSfe^J: a^T^-n^SiJffllT^-a^ 

(Ti-u7fflw\5\8&) 307(iy^X^Hv^ ioi. 
d<5D2o<y)HIiSSr4"^t LT. ffiWnsA XMi)"t>i^h 

mmt&i*cDX'hh. #{cDRAMTti-fevxryr 

(Sense AMP)2r(it46fc Lt\ J^Hfcy XSUft#U£ 



SPFD^A^T'fc&^MrfcSK U n 7 ?^>^ 
7)Vi*f&<-th Z k tfX'% &£o Cl^Jff 3 *> <DX'h 

[0034] _LffiD L LEB&OffeHlS&fc c^-glti, 
O^Jfflir^-Oiy'DLLtCfcUT. WtS*tV^MfeW(B 
WX'Z hifi. T : J'5>)V%mT ti J9)VD L L-^x^'^^J 
mT'tvT'DLUZiS^X'L. +-yy°ftmX'&£.-?&S 

4 xz%}Mkmzmm-t&z.ktfx~£&tzi)bD l Lc^y >r 
LLT-fe. Mm\Mmzm&-?&4 >^-?®8miz*3-z_ 

a x^-=;mm^fcLxmmmtf$mLx l 

[ 0 0 3 5 ] o£ *) , ±ie«ilg«ffVD D-^^ifimff V 
SSI1 MOSFET<7>mpL/UTXW±t%tlh<7)X' 
L^mm,K^it^ J ±htti>\ l Z. MOS FETO^ 

T'J>&OT\ tiiyfe^-rv'^^DL Ltc±5V>TI±a®^ra 

m&t Lx&jj 7 vt-y ? m^izis-y? am 
bs& b jstd l l srfflv ^ ? a < y ^ s^nisstc mm-t h Z 

tizX*). DLLcoy-fXWtt*i(6j±L; mtJ4X%. 
^TT'«0DLL<7)v ; -y^Sr^§-«i:-S,C:i:* i 'e^, hh 
v ->i±fi!i£0[Hlg&cy) V -y 7 <7)iiJn5- ©JR-t S i t j^T*^ -I. . 
[0036] 06fc«, ^c05&HJ^ffl§tLSDDR 
SDRAM (Double Data Rate Synchronous Dynamic R 
andom Access Memory ) CO— Hi6^J<7)^#:Xo -y 
^flX\^h. Z<r>$mMcr>Y)VR SDRAMIi, # 

tcSJEI^ix^v**^ 4o<7)^^yy\*vy|;*fit;LT4o 
(JOy^E'JTW 20 O A— 2 0 0D*ig(tf>ix&. 4o 

<7)y * y y\'>-y 0-3 (c-eix-p^f5$^^^ vtu 

-f200A-200D{l Vby^Xffig$iX7t^-y- 

5 yyMy^y-fe^^itx, mizfe*_im-mzwiw.z 
[0037] ±iey^yru-f 2 ooaoh^l^tv^ 

— vmift (D^) fa— ^(Row DEC) 2 0 1 A(Ci|> 

ffiSf-^iii-feyX7V7 (Sense AMP) 2 6 2 A5.l>* 
#7.AjiliR@S& (Column DEC) 2 0 3 AO I /Oigfci^ 
tyX7y72 0 2Ali, Xt'J-bW'feCf 
— ^SSttiL-tc J: ^X**<r>m& : r--!?mzWxhm-M, 
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*7i.SlRlHlS82 0 3AiS. ±mmr-9&*mi\iiz 

Z&ts. *7AX^( -/^-0SSt4^7A-f 3-/2 0 3 A 
(c J; h ii yJ*T H l^xm-^co^ 3- K^I^otSS 

, [0038] **»JrW 200B&uL200Dk|lI 
n^f3-y 2 0 1 B~D , *:>XT>y°203 
B~DSt/^5i>,SiRlHlSS2 0 3 B~D#i£tt 

±fSffi*i i /oau4#** y A'y? izn ir&mitzti 

T. 9-f bJ^y TZWof—rXti^mVin Buffer) 

2 1 oc7)ffi*$g^&i^<>r yryy^-tt^f-^ta^m 

8S (Dout Buffer) 2 1 1 ^A^3^C^$iXl» . 3gff 
DQJ4. Wt1MRS*i*V^3&« N 1 6b'-y h*^^S-r- 
?D0-D 1 S^A^XIim^-rSx-^Aai^JIg^i: 
$*U>. DQSA' 7 7t (DQS Buffer) 2 1 5J4, ±ie 

[00 39] TH^A«fKM§ill»7Kl/X 
ifAO-AUti. 7KI/^a' 7 7t (Address Buff 
er) 2 0 4T'— H.#f$$;rU ^^JW^A^§iX?.±!£ 
TYVxW%<7)o"h. n7l7b'l/^|flio97Kl/ 
XA- y 7 r (Row Address Buffer) 2 0 5 izGmZti. ij 
y^TYVXmmt^v^TbVX^yyr (Column 

Address Buffer) 2 0 6 Izfeft Ztl& . V y V >y ~> a. ij 
*7V? (Refresh Counter) 2 0 8 t4 . — h Vf- y ■? >J 
> 7 -y v-j. ( Automatic Refresh) 2tC<-fe >J y V >y s/- 
j. (Self Refresh) t$crtffTVUXZ9i£i-t&. 

t0040]felf, 2 5 6Mh'-y b<V£o%:im®M, 

l^^fl-^A 1 4 £ ATrTST Kl'.X«HFj&«iWr4>*l* . 
X4 h'-y h8fi£T'{4. r Hl^Xfi-^A 1 1 *T'*5St £ 
it, x 8 1 y h«|£T-(4T H P-^ft-^-A lOi T'**^ 
i: Ztl, x 1 6 b" -y Mftj£T'f4T H 1-Xffi-^-A 9 £ 
H3&i:$;rl6. 6 4Mb*>y h<9<fc •? &feit^M<0*§iH: 
fi. x 4 b' y h«j£T-i4. T F^*«#A 1 0 £T3r2& 
t $*U x 8 b'-y Mftg-eftr K l^Xft^A 9 

-eLTia^idfcxi 6b*-y hMttiTK 
l'^IfA 8 £T'#*2fri: £ft.g, . 
[004 1] J}7J±TY\sXrtyyT2Qb<r)\5tfH$t) 
Wh'UA^^y? (Column Address Counter) 2 0 

(7)*J7£.TFlsXm*7. X^^yJ^TYVXmm 

' mdM >?v*>hLtimz. *7if3-/2 0 3A 

~2 0 3DKr6JH"Ctti?rfS. 
[0 04 2] t-N'l/xX^ (Mode Register) 213 

(Row Decoder) 2 0 1 A=3r^l.DI4. Kyf-bh-? b 



(Bank Select)H]ffi2 1 2T^§^yN>^ tiitlSL 

=j;xhu— ;HUSS (Control Logic)2 0 9i4. 
SiuSrV***. ^D'y^f^CLK, /CLK (K^/« 
- fttftt $ *l*:ft-§-A*o >7 -4 r^cofl-f-TS) Slh 
£ ) . ? a -y ? -Y *-77HI-5§-C KE. f.y7 

CAS. D77Kl/XXhn-7fVRAS. 

MarXDQSit-Hl/y'X^2 1 3^-ffLtzTYV-X 

S^&i'fcg-^VVCDDR SDRAMc7Diftf^q&— K 

^A?3/N*y7r$:flli.£„ 

[0043] ^O yi7«^-CLKt/CLK{4. ?n-y 
?A y 7 r ZltLxmmW IstzX d&D L 2 1 
4t=A*S*i. % rtS5^D y^*^^$ii£. ±ISF*IgBiy 
o-y?^ W(cfiJRR$ii^r>rW. 7-'— ^tfi^IlISS2 1 1 

tDQSA 7 7T2i s^x-nm^^xm^htih. 

£ , ±ie^ a y < -y 7 r ^ 1> L?t 9 d -y ^fi^-(4x 
-^A73H1SS2 1 0-^. ?iJTK^*'7^^2 0 7(Ctt 

[0044] fiS^gPATlft-f-ii^MrtSP^ a -y 

V?Hg^/cs(ifon7i/\;H:j:ot37yKA 

S^N-f l^^UOi^ (f--y^SfR*t«) ^-eoffico 
A*(4«*5r^7t^rv^ fit. f^fSXt'JAy^ 
SlifcKJS^A-x hi!)^^i:c7)rta»m4^- -y T^^StR 
4fc^o^WcJ:-oT^?$n^v^ /RAS, /CA 
S, /WEtf0^.fl-f-{4iiSODRAM^j3(t«,*tJ35fi-v 

ztziz^mnm^tzixz. 

[004 5] ^O y^^^-7";Kt-f-CKE(i:<J:<507o 
•y ?fi#0*^«4£*t*-f &fI-^T*& 0 . Slgfi-^C K 
E*«y^-< K;l^T-$>iX(4<J:<?)^o y i7fi-^C L KOyiL^ 

8&2 1 1 \,ZlftthT*7 by y h-f *-7Jls<7)fflmZ'ifo 
thmmm^/O E £iSWy§^fc|;^ j&>*»*«^/0 
Et3>-bo-;HlIg&2 0 9^i^$fL. *cr>m^tfm 
z.H^-4U'<)Ucr>tZ<,z&7 t -?liij}\3$&2 1 K4«tH 

y b- ^ y x*tWic??L^~ 

[0046] JJSD7 T H ^X«#t4. 9 u ••/ ?m^C 
LK (F*3gP^o-y^(s-^) OS;t>±3&«»3 X y ^|B]^-r 
Sf^coo'^THU'XXhn— y ■ ^>-7T?y~4 7"n 
^;Kct3(ti>A0—A 1 i«U\;W:J;-3t 

[0047] TbUxm^Al 2tAl 3(4, ±ffib^ 
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MZ&^T^>7Mmm*Tt&%1*tl&. HP*>, A12 
tAl 3<7>mfr-&b-£t,zJ:K) . 4-PWt l JAy?0~ 
3?)d*><?n-?#gIiR$ft|>. jX* U>N'^^cOSItf?$lJffll 

^A^0K2 1 0MXT-*#:tl[IJS&^i£M&t*O*& 

• [0048] ±IB^ K l^Xfi-if-ti . mflBO J: 3 £ 
2 5 6 Mb'-y hT'X 1 6 b'-y h«^<0%^fc«, ? n -y 
9iS^C LK (rtffi?a-y?) tf5ii^±A»»)XvS;tcH 

X • ^ATKl'X • =7 A h3~?> 

Y ) ^/Wcfctt&AO— A9^^yKtJ:-5T^a 

Xii; \'-x h T ? -fe xox * - h r H U x t $ ftS . 
[0049]»:. 37yKCJ:-,tf§S?il5SDR 

( 1 ) t-Kl/y^-fevhnvyH (Mo ) 
ilS^E- HUs^X* 3 0 £-fe y h-TSfctfxonyy FT* 
£>0. /CS, /RAS, /CAS, /WE = o T )l/'<. 
^Ci-jTSiSavyb'fg^^it, -fe-y ^-r'^7 ^ -:y• 
(^yx ; y•b"y h^f-*) iiA0-Al 1 ZitLX-^t 

A'-XM/yy'X, CAS W-fy^-r , 54 

-^b^nii, 2,4, 8fc£*U tftJEBTtt&CA 

swfyw«2, 2. sfcsn, BaeBr«Kr9-f h 

[00 50] jLiECASW-r^Wti, «8£c7)#5A 
TFl^x • y-Fav^FCJroTJBjjSSiU.y-Wft 
m:*JUT/CAS«Oi^T*<0^ai^N*«y7r 2 1 

i offi^nrfri-cjcrtau^o -y ?m^v>n+rA 9 tut* 

Sit, -5-^$rrtge^n-y^ft^ffi^^gt{;jetT^ 

SB?o -y 9m^m^h^\,Z\tQ A S p-f -r>-:W £ 

fl-SHrffl^&^&fcteC A S W f>" W 

[005 1 ] (2)n^7Kl/^bn-7.A>?7 

— ^x^-y-3V^K-(-ATr1 

£*Ui. D^7K^fn- y«JI»kAl 2tAl 

/CS, /RAS = O^K/K /CAS, /WE 
=>N-f K/WC J; oT^£il, CltOi: § A 0--A 9£ 
, mteZtl&TYUXtfciVTYl'Xm^t LT. A12 
kAl 3fct*J&$tl&m^*0<ty>Ky?oM««-^i: 



a -y ^ft-^coi:^±*< 0x7 ^(cHJH tttf . to 
Hi. %M3-?>YWt%%.ZtlZt. *<tferioT»je 

v- FKtcsa&ii*: y •fe/p^ftwttjK-r&ffl 

[0052] (3) • U-H3vyK 

(Re) 

^37>Klt A-xF y-h*i&ffc£B8ft-$-Sfctf>fc: 

T'cO^Sr^-i.SrJ'TyKT'&y. /CS, /CAS = 
Ol^K /RAS, /WE=;\-f ^Ci-jtJg 

CC0t#A0~A9 (X 1 6t'7 Mfi£<0i§ 
-£) K{*te$ixS#5A7F^xa*;$7ATFlxX{i^ 

TFl'Xfi-sp-fiA-xFX^-FTF^X.k LX#?J» 
TYVXi]*7V91Qi 7t,Z&teZix&. 
[0053] ZtlizJ: ^Xi&jiZtltz;<-X F 'J - Ftt 
fleets tvc«u f<oi{:D^7Kl/^xfo^-r- Ay 
?7?f^3?yw ^^-c^tyy^y^t-eixc 

felt* V- FISOjliRtftTibilT is 0 ■. SKSIJftV- F 
i&co^y-fe/Mi, l*l^n y^(i-^t=|lI^LT*^A 
T F U-X# ^ y* 2 0 7 T F UXfl»fc 

tt$tt£T-;x-!8t(±Jiie/N*-X M^y^xlcJ: ot^ 
Sit3t«Sci:Sixl>. 4fe. tB^/N*-y7r2 1 l*^tf0 

¥-9mm u^4&ii±tec a s i^r tvh T-a^$ii 

6f*3^?o-y?fi-§-<y>tM 7 tl&ZW-oXtfhtlZ, . 
[0054] (4)*7A7KUX-7^h37yh' 
(Wr) 

/CS, /CAS, /WE=D-/K 
;/ /RAS=a>( b-'OWcio-C^Sn, 
A 0 — A 9 tCttJ&Sill) T F U-X3&^ 7 AT F l^Xffi-f- 

T H l^xfl-tli/ <-x h 5 h tcti v ^.T {±y ^-x h x ^ 
-hTHl^Xi:LT^7ATK^X^'>>'^2 0 7tCtt 
l&Sixl.. c;ixtc: c J:oTf^SiX3ty<-xh5'f hSrt£ 
O^I«t^-^Fy-H»ffi:ra*fc:ff*«h.4. fit. 

4 9)V<r>\9*v9m^mki1* : iXh. 
[0055] (5)7'Jft-y'37VK (Pr) 

ClixteAl 2fcAl 3lz£^xm$iZtUZX*:VJ^s9 
-{ztt-T h rw^ yHrf^JHBft a v >■ F a *u / c 

S, /RAS. /WE=D-)K;K /CAS=A/fl/ 

[0056] (6) Jf-hy7^ y^jL3-7>-K 
itfoavyFJi^-Fij^i^y^j.^ h tztf>dz& 
WtZtl&-3-?>YX'h r ) , /CS, /RAS, /CA 

5 = n-7U-^. /WE, CKE=A^^;W:J:- 5 T 
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[0057] (7)y-^l/-i/ g ya7>K(No 
P) 

/CS=D>>l/^K /RAS, /CAS, /W 
[0058] DDR SDRAMfcliSVvai. 

[0 0 5 9] LfcaFoT. «itfl6t:vhj6>^*^ 
— ^AJii^J^^feV^Tx— ^DO-D 1 5*'S^L3r 

^T+W37y f #j/yi*^ £ *-* * * y t &m 

T F UXX h n-/ • rty? 7 4 /37 V F ^Wtj 

<rmMM(T>D D R SDRAMIl ±IBc0 iofcl 6t' 
•y hcO^-C'O^^e'JT^-bX^mv A0-A1 1C0 
TFl^(£j:9ift4M^7Fl'-.X 4-O(0^^U 

F (4MX4A'y^xi 6b* -yF) cr>£ o%im®Mt: 

[0060] DDR SDRAM(Op$B^M^tbLi&ff 
(i. &<9iI9T'£>&,. fyrt^h/CS, /RA 
S, /CAS, h-f Jt>— y;U/WEcO#ft-^ii:CL 
Kfl^c|a|^LTA^$il^. /RAS = 0i:|BlB#fcfi : 

YUX^y r 20 5k.rty?-bls7h\Mlg&2 1 2Z'&& 

cr>ai-?T3-?2 1 omTHl/Xf^fn-KL 
T** U -feA-T W 2 0 0*^^f*c7)7*-^*WN« 

T2 0 2(iJ:oTJii|i, ^Jg^fcAy? 
li.T?r-j 7 (Active) 1=5: 

[006 1]'ff7KI/XA^K3CLK^ CAS = 

tl-etlfffiyJiT FU-XAy y 7 2 0 6 t Ay^-feb-? 
M3S52 1 2T'«J*$*U,. Hm%tiX:rt>?tfT?7- 

a yz'htut. lsmztumr f uxtf* ^ at* f 

-^-^^-2T)-7^vtnfi^$ix N *yA?a-y2 0 3#~ 

«»*>fe»j£iT.&. <I<7)i:§ai^$iiS7 r -^{i:2ffl^-C' 
W(x4h' 7 h«fig"CJ±8 b-y K . x l 6 by F 
T'(i3 2 b y F) . 

[0062] -t>XT>?2 0 2*>4>ai*$il7t7*-^ 
tix-^ai*II]8S2 1 l*^^-y7°^ai^§ix^>. fcb 



5^^(iDLL2 1 4#>4>ifJ7j£fc.l>QCLK<7) 

§*U lffl#x20T-*fc$r&. 7*-^aj*i:PI«f 
fc. DQSA'7772 1 5*^7*-^Xho-yfl^-D 
QS**tli^§ixi». 1 3fc:«#£itT 

V**A-*hJfc&-4JaJb««te, *7J*TY\sXi)*» 
^2 0 7{±g»WcTHPX$--f ^U-X^F^tlT. 

[0063] ±KD L L 2 1 4c7)f£gijti, 7*-^tb?3[Hl 
SS2 Hi, DQSA' 7 7r 2 1 5i?)i^a7?QC 
LK££jS;-$-&. -biB^*— ^ tH^j SS& 2 1 1 tDQSA 
'^?2 15li, DLL2 14T£jfi3&fc|*i«?n>y 
^fe^QCLK*<A^J$ilT*^, 0BRte?*-*S^ 

o y ? ^#QC L KO{M£*b^C L K J: >, iii#> 
0 , x-^d^x-^ x h v—7m*rcr>{m 
^(•gCi70 y^CLK(c-Sc$-fr^. U£#->T. Z<7) 

[0 0 64] l27{C<i. ^cO^t^SDLLcT)-^ 
W^tt^O -y tmtf^ZtlZ V > £ „ REIiCti. DLL 
Tz/fJUBA ttpfob LftD L Lcr>£#m&7jkZtlX^ 
DLLf^;l^4li. ^o-y^A^HllS209 1 
L T $ ^ n -y ^ ff^-E C L K J.T t ft 

sp^ n -y ^ft-^- 1 c l k b *n&mz.~$h X 0 IZD L L 
r^o/g)5 3^$ijffli-r§„ 

[0 06 5] ZcommmODLLZ'lZ^ 
-v 7 *ffi<tz*b±3&\-U7 n -y 7iE^E C L K_Tt f*I 
a5i7n-y^ft-^ICLKt Ji^0S&4 0 1 T-tft.-Wt 
4^$n-& 0 iie^id^f-gP^O-yf ft-^ECLK 
_T Sr 4 ^ L/S E C L K 4 £ Pi O -y ^ I C L 
K$:4^L^I CLK4C0firffl5r{5ffiit«S4 0 2T' 

it«?-r?». xt- h$i]ffli[nis&4 o 3«i, ±sz{mim£ 

ff-5ftSStif>SEARLY_I NTc7)jg^5:^,TTU 
RBOft#i:TURB0 1fi^Srai^4. >VVXft&. 
HIS§4 04{i, 7v7 (UP) ft-^tr^V (DOW 
N) fi#$:ai7JLT, DLLT-^o/gP3KIS(t^iUt 

[0066] f-^-^-tfVTx^ h'N- 

•ri>f^e-r-g. j ? »c p_p uls Efgw±§5T 77 

ft^-UPat/r'7>-ft-^DOWN^ft^'y{: : 5:-5T. D 
fflfflLXZcOT-xhZfto ^rfc, 0S<O 

[0067] ±MZftm®8&4 0 1 ±Ml?a y 7X 
7J0SS 2 0 9 1 2r Si L*: 9 o -y ^ ff-f-E C L K_T£ . 
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\/7Vfl (Replica Delay)4 0 6 £il L7tl*lSff?o >y ? 
fflfICLKi*tft»Sh4. ^CO^S, <HV?*T.4# 
jg$fL7tECLK4t ICLK4^'fi[fflit|t^4 0 2T' 
{afflJtKSftS. ±fB^rU^EgS4 0 6ti. ±!a?o 
■y^A^llHlK20 9 1 i:. ±ffiT-^m^ll]fffi2 1 IX 
iiDQSA'.y7T (ffi^HIB) 2 1 5 1 m-<rm$hTm 

j«$itfcaaaa»"c*o, £*u=j:>k DLLrtn^ 

S53T'«. ^o-y^A*B»2 0 9 1^— ^ffl*EI» 
2 1. 1 (X(iDQSVN'-/7r 2 1 5 ) ftftfftm/Ufttffi 
Ort»?o-y?fi#QCLK££jft$-&<7)T\ *MSB?n 
•y?SfCLK_Ti: v mtt'JJEf f -*atfj|IIR2 1 
1 &lL£7*-?&9&SiiU:DQSM>y7r 2 1 5£ 

C 0 0 6 8 ] 08 iZii. ±ffiD L L.7tD^3 
) *i4^raeKB»<0-^ltat«OllIJ»HA*iSS*i.TV^4. 
' "r^ajilH]g&3 o 3ttiRMSDBRT2:^W TX@»*^ 
f»j£ 5 tii> . ^ReSSHFPtiaaKK ^ £ 2 o tt?ij 

'tcsaaitfcaiift-c, «sKiso«SESrNB I AS-t16lJ^^p•f 
6«(;:J:9JI®A£>»^^$^^&. ±IB2ooHtH yn' 

s f e tq 1 1 Q 2 eg&MfcSii&y-:* t [3S§o&it!i 

^SSSaSi: LTONf-^ y*;HMO S F ETQ 7 i: Q 

[0069] ±EHi&MOSFETQl fcQ2<0HW 
>£mag«EVDDi:<75|Ift;<2. ^@SSi: LTO^ 
5l"-H^^)Pf +y^HMOSFETQ3> Q4#* 

c-r & . y- h b k v <i y t wmmzmmztitz 

*7 -v f-J&M&Pi-r >*/H!MO S F E TQ 5 b Q 6 A* 
-bie^-f Ki&BiOM O S F E TQ 3 2: Q4 {C*f LT 

&nmmi<zm.nt>ix&. jjeiasMosFETQi bQ 

2C0VU-(ytii^i}K &&®8%cr>XJ}m^b LTHt&M 
, OSFET«y-Hcft»gft4. ±KOio*2oO 

iitf&3 0 3a9B(£$*u -eo^^.«^a*^o*^LN 

O^fcifc^-y^TAPNO. TAPPO— TAPN 
N, TAPPNj&W^ft-I.. mlB02O^S&CTT«i. 
-hiebbTJ * y Tli 6 oSix-g, . 

[00 7 0] A-fT-XERMU ftJPUffiVBSrMOSF 
7-$rffl^T±ie#Hll)'f y;<-?nW.%LMMO sfe 

±!eo<fc 3 k« & (irUtf 6H) oai^^-yrsrig 
{t^fLTfeo. ciii^oai^jod^iooaj^s-atR^- 

[0071] H9£fi, ±l2DLLT^-n^3(c-^^ 



o-y;M >^^;^ffi<-rs^(C. fi-f-ENB*sy 
— M;:&te$;h.&P?-^y*/US>MOSFETQl lA* 
£>*& ADelay /Jn^- KfflttsKK. y- h (cff-^-TUR 
B 0#«te$it£ ^/IffiMO S F E TQ 2 2 
£>*!> ADelay Hffl«^jg, Y- Y fcfl^TU R 

BOl B*5M§^S Pf + y*/HMO S F ETQ 2 
1 frt>%& ADelay \<mmffi.mb . iffiADelay 

XQ1 2~Q2 0t?Z*r6jXW 7fQ2 3— Q2 6*^ 

[0072] il^ENB^Wl/^/K'. ENT^n^ 

OSFETQ1 5tQl 6*^74fc«tC. X>f7fMO 
SFETQnfcQlS^yfltt^t. ADelay 

•fr, dOi:#. fl-sf-TURB 

Ot TURBO 1 B(Cj:0MOSFETQ22i:Q2 1 
{i^f ytfMl l z£tl& < , CliX^03oOADelay /Jn^;— K 
ADelay tf^-HfflSSSiS, ADelay 

[ 0 0 7 3 ] 121 Ofcte, ±|gD LLrtn 7 'S3t:t 

ffilI]K<oab^fi-^Ji N iBil@*<VD DT'(i*< /Jn$v^ 

mmzvDD<7)j:o%m{m.]£co7/\smmt,zmmL 

5rtttiiaWv\ -eo^y)(c:tii*r>-7°3 0 5**<^ 
t*i.tO-C'*>§. ai*T>-7'{iMOSFETQ3 0~ 
Q3 5A>t^l.j:55r*UyhS7-7y7i:MOSF 
ETQ 3 7— Q4 0A> y ^ hM W?— 
*^*>** t 2ttTUI«$<T.4. S)JfflIft-§-ENT = VD 
D. ENB = 0 (VSSXJiGND) O^Fti^L-yhS 
^-TVT^i&f^fC. aj*^^C*^*>\ ENT = 
0, ENB=VCC^i«U>h*7-7>'7*Silff 

[0074] Hute02 x-a. e-ocom^r yy&ft-titf 

ZMlzmWiZfiX^&tiK 6i<7)tiiJ}T>7<7)ot> lo 
^WiieoJ: "P^fi^ENTi: ENBCJ: O^iti^J 

^*oTt5 o . Bufeoi 5 zm^mmb b t> ^^m® 

[007 5] HI l(C{i, ±§ZDL.LT1-v7m3l,ZlS 

mm%b') 7D-7^^it 
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COO 7 6] ©JfflimEll^llIKJiX^ .yfMOSFET 
Q5 0-Q5 2. #ffl£fci[B]8&, MfifaXJ v+frt>n 
&Ztl&. ONtE^tfVDDlZft&t. MOSFETQ 
5 2*>*^-yttffii:=5:-?T, K$d^|IIK&tt8fcP%fcjK 
*i*ffitc:J:0«EEVO~V63!)^Sfxi,. fl-sf-SETO- 
6<9 d *>. 1 Ort*t«!»tfc V D D<0 <t a 3r^-f K/Wc: 
LT, WJifaxj >/^-«odt»lo$-^-y^®(cLT, « 

e v o - v 6 £ #j mms v b ^g^-r & wz <t o RT^ai 

C0077] HI 2fckt Z<F>5m\,Zfa&?u-y?mi 
®S&cr>Mi¥cr>—M£3iyi-?$, Xiib<r>W&ffltf*kZtiX V % 
D L L#U -fe -y h §^Bf . l5J»ififflg*i!J±ftfflit 
^(C^ -Si 3 Zntzib^ ADelay h'T' 
^«»M«i36*|IH*Sil4. JltfOADelay ^ 

[00781^0 . l29co[BIKT'iKBJ-rS^ . ft^T 
URBOl B^O^K/ut^^^^^gjjj.gg-^p 

fty^SMOSFETQ2 1 *^V*c®t$ixT V% 
•S. -£C9*:#>. ^yifDOWNWWWtDO 
WN_BiOO'>K;HC;J;'5, NftV*;HMOSF 
ETQ24tPf+^yHMOSFETQ26^y 
imtftiX. ±iam-^DOWNi:DOWN_Bt;:#t& 
LTS^M(c$iJfflI«EVB$:±#$-tJ-^. ±IBcoio^r 
$UfflJfl:EVB<7)±#{CjtJtT, W8cr>P^-x>*)l>mM 
O S F E T Q 9 X*ft$&£tlZ> WSfi s W&' L .. ^31® E 

[0079] m&wgtfmwteX'b&m$3m.o zmt 

hh. ADelay HCW 9$*. £>*l& . itfiADela 

y K<if"V— i?¥^VW0MKXfoZ>t&>^ ADe 

( laytf^-h'T-Ji-J-v-^'T'yTSIJffllcO^i:^!,,. CIO 
' >t#>. 09OHS60IJc7)J:3fcADelay FflH-*— 
i^T yr^gSigi: ADelay if KflH-+— i^^i^ 

TURBO TURB0_B TURB01 
^-H VDD 0 VDD 

4^— K VDD 0 0 

/JVC— h* 0 VDD 0 



trtz\zi.~>x\*wnt i>&mtz%&mw*>&<7)x\ ^<r> 

[0080] m9cr>^X-Wm-thb . ±ie ADelay ^ 
*-h*fc«k 9a®^0£@;iTS*Uc3ro£{£fflSy! 
Sr^jE-^S^tC. <ifTURBO*«A>f W^fc&o 
T "fltSSS: N > O S F E T Q 2 2 
^tfSSUcS -ZcDtztb^ IMd.mti.ZmE't&tiMz 

fcT y7"^UPc7)y\-Y u P_B«n»>K;l, 

tC^O, N^-v^-;HiMOSFETQ2 3i:Pf-+> 
*/l«MOSFETQ2 5***^«»fcsjroT..±8ee 

fuptup_B izMmLx^mzmmmmv b * » 

KTR § it h . ±IEct) i 3 ^JfflimE V B *>THMCJS t 
"C, HScOPf-vy^/PaiVIOS FETQ9T^$tl 

?comtt9%.t:tmnz-£x±§?Mmmm£m'j>ZitxiiL 

[0081] _h|£ADelay »fHE— K£«fc 
SttT'fe^effiMllOSrS^St. ADelay /Jvt-Ffc: 
flJ9J8;i£>*l.&. ADelay W^— KliMO S F ETQ 1 
1 tlfc'te %W$LlZj: & -f-r-iST TfflWk 

+*-*jy*r ymwtfmaHMiiiJjtzttmLxftiyti 

h. ZCOtZ. l®V>im&$mmzttLX, ADelay 
^-K-^ ADelay Y<0£ 5 \,Z2m<VJVVX (U 

P/DOWN) Sr^-TS<OT'(i'5r<. lfla/W*& 
f&feS-tt^ftl.,, dilfci 0, ADelay /Jvfc-Kf(±, 

[0082] d«OHS6^!lT'(±. ±teOi 0 C ADelay ± 
qEr-jo^A Delay ^ ^_ H<7) j- 3 (: ^._ oT ^ 

URBOft-^, TURBO_Bft#, TURBO 1 fg 
-t. TURBO 1 Bfg-^\ ENTft-^-, ENBff^ 

[0083] 



TURB01_B 
0 
VDD 
VDD 



ENT ENB 

VDD 0 

VDD 0 

VDD 0 



:*7^E^T 0 VDD 

[0084] ZCDmMMOD L LTIi U -fe >y bw.mz«s 

smmfBis&zm'hmmmmiz-r&tzifr^ mummmt 
&-i t mfrmizi}ix<&j:oi,zztih. u-t-y bmkco® 

<m itffl%mfr h <%.<r>im immm * x-^mmmm a 

Delay 2r^# <3XS ADelay ^E— HKtT*. 



VDD (5 VDD 

^ai^tiVDDOJ: 3ftMWTJii, ADelay 
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m%nx\ fiLfflit^ScotB^jjiot^c-r^. <roi$A 

Delay h'*>£> ADelay tp*— F^jg^.g, . 

[0085] ADelay tf HTIif-^v— i^tf^TcDfl 
ate^FttO. ftMI3lftU3Mt3 «-**(cKff3-et . A 
Delay rsTflEbWHfllfcfH i: . {SfflmMteW 

osrSi.^iir>-r-^ A -h-r§. tw-^zl- 
v itz&oim&memix'. msim^m^itv d d 

ZCD&f ADelay tf^r— Kj&»£> ADelay /J^ 
-K-^^fS, ADelay /Jn^— Htttft- 
O«ggSri^0. *fJfflH3Si> 1 0fcj*6f . .rftKJ: 0 i 
moiafflJtliHcfc (t & Del ay WfflM.lZM'h&felzq: 
h. ADelay yj^-KX', ftffligi|#0 *tt£;fc»tt. 

ymmm^ki~^- ; JT -y :rwiw«#j&«. 

HSXSfcifcftS*^ &fflMIIJ40#ifiTlilH-S. c 
O^*«o >y ? >«BST-S> S . i-pt, ftffiJt®&<0 
ai^)^Jg7t*Jtta a-TSi:. D L L >J -fe -y h it 
tSffSai^J^ 20VDDKO *<W&-$-Z> £ T'#<o y ? 4 

, [0086] zomtmizii^ T±uy%mm&X'hh 

izX *)9mzti& . _LIB<?>J: 3 Sr^lS^ii h 5 > i?x? 

ADelay±^&— H TURBO = V 
ADelaytf^E-H TURBO = V 
ADelay/Jve-h* TURBO = 0 

[oo9oiiai5 Kti, iMimtm&t xt- b#j 

4 0 2{±®iOil'5— "J 777D yriIISST-«^ 
frv. ^^o-y^fl-§-ECLK4i0t5feC|*|gp^o 

y I C L K 4 *^^>±*>*ix<f . {ifflittgtH^ E A 

RLY_I NT(iVDD*<aj*S^ u >y 

I C L K 4 J; *} fc jfctcfl«? O y 7fI^E L C K 4 tfiL 

■hufituams um&ji early_intijo ( o 

[0 0 9 1 ] Ar-hfflffli. ^fDLL_ENfifi»' 
0 <r>m, t^XcO y U - y y°y u y THIK^V D D ( ; vf 
IC-te -y h §*U> , -eof£, EARL Y I NT 



■S .^WJ . , 0 .y7 ' 7t> -y7 THlggP"F"2" 

~FF4^ai^Q^0^r>Tt9>#, TURBOflf, 
T U R B O 1 m^tftitf) SiX§ . fif&7) L O C Kfi## 

v d d £$*uf d LL(in.y? vm izwfi Ltzt mmx- 

[00921 H16 ffii&vuAmi®m<v— mm 
Moms&mfryjkztix Jsivxft&m&A o 4 te. 



tfm-^ztch. 

[ 0 0 8 7 ] m 1 3 icli, d<7)ffeHHt^S ? a -y 

mssow^co-^isri^BH-ri, tzubcom&mtfTjiztix v > 

itf^SStttCtt, ADelay — -Sa y ^ 
A ytpcom^&TFZtLXUh . 01 2T-fcL l-e—i?? 

*> >®m m^t - ; jt >y T$fjfflJfi-^«i(iJ5'3c5:{c!±j 

S>SWT\ f-^-^'T-yrMt^-^-y^^M^iES 
(C— S^"^^^^. ADelay(Down) i: 

ADelay(Up) (;(iE<0 J: d ICPK)7^<9 yxtf^ 

«fc=5rS( 2mjiRL^MflH3'9ffiA) . i^T, i? y 
9 (Jitter) <n*% $(i 2 x ADelay ISI@cOM 
T'Ji ADelay (Down) >; ADelay(Up) <0«^-^5XO±(f^ 

iS!0«-&t[pl«f$)l». 
[ 0 0 8 8 ] m 1 4 fcii, .1 OWHCfiR* ^ a y 

$itTV^. XT"-h$IJfflI|lJSf&4 0 3(i, 07CODLL 
T^^HS&gBt^ti-u DLL7tny'S3l:ftS§? 

/t«.^TRBO. TRBOlJ-MtS. D L L E 

N = 0V (VSS) »^DLLJMtl.^f-h 

{CA^TtJO. DLL E N = VD Dt^g) i: . (ifflJt 

SSS4 0 2*^aj^3$iXl,(2ffiib!B5aj^E ARLY_I 

[0089] 

DD TURB01 =VDD 
DD TURB01 =0 
TURB01 =0 

(2fflJt®tll^)EARLY_I NTfi^-^C, UPff# 
Sl^DOWNfi-^Jr^-rstllSST-S)!.., ^V^^0 
SS4 04(4ECLK_TT'|Sl»i^]RSWCct "J&fcCfc 

oswN7^$rai^-r-&**<ai^u <; eclk2«e 
c l k_t £ 2 fi-m l tzm^x-h h . 

[ 0 0 9 3 ] 0 1 7(C{± N BUie>^X^IlIg&<7)ffe<50— 
mW^WmWmt^7T^:iXX\^i> . JltfOllM^JT-fi, Dela 

^2 s ^'a<^rS^T\ ;\7loMi£ "GfflM+3.0 

WVUXftSjBmZ'it ADelay ST'«^r < 
ADelay — 3@W«<0»jfitt, (affiH= OtfDJfi^fCt ADe 
lay ^OT&S^SrcTVtiaiHSr^. 

[ 0 0 9 4 ] hi 8 tcii, mB4 ■^mm^-mmm^ 
mmmff^ztLx^z . z<r)nmm<r>4ttmm&±. 1 
cko-y^2cko-y^^o#i^t$it-i». znmm 

Mc7)DLL(42cko-y^$rSffl-ri.^. iafflJt«$r 



i 
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fldtutECLK^i: I CLK£4#JULT. >\— ¥ 

i^T, ECLK T 

tICLK<0firtB*«Ht=Sr6lf. ECLK4J:DICL 

[00953 *cr>{^ *i$mi£\2\$&b U7V*®m (Re 
Plica Delay)T*I C LKCDftfflS; 7 2 0 ' (2ck)I 
9, ECLK4t ICLK4*^(4fflt^ 
On-y^-TI,. I CLK4«0{iffiji^* ! 7 2 

0* Tl*fr<. 3 6 0' T-fc^(f, lckn-y^Sr^f 

CK_LOCKOffi EC 
0 
1 

C 0 0 9 7 ] m 1 9 tefcL ItflBf-^r- v^T-fX 

ffili-t'*)S^l-pfcf-v-^yrtfoKj^<^s o f- 

±0SS{i. CP_SET0-3Tt^£ftfc[I|&c0/\7P 
XCP_PULSE (iIStitCK/2) STm^-fStfllK 
X'hh „ <r<WN7^T^-i^1<Vr£Krf£$^&*K 
±9, ^'^St!ig^T'^>SCP_SET0-3-Cf••v-y3i< , 
vro»#$r-rXh-r?,»*>*pl|gT'S>-l.. flfPULS 
EEN^W K/McSrS,! tf, ±ieCP_PULS 

[0098] 02 OWt d<7>H9!tC|$!»^tejMt0 

n<oi>(7)VDD, vssy\°«y K#&>5, vdd 

DLL, VSS_DLLi,-e<^lAi:OT'&^„ fe/tf 

VDD DLL, VSS_DLLfcti!?ffl<7)#V7 f 

V?V\*>y H t U — F7 Is—Aim *) ^X^tlXH 0 » 

[00991021 (Ci4. d^HBfc«^^f«fe«|g 

fs«oD Luzmitw&z&te-r&ig.mw-v hvdd_ 

- DLLtVSS_DLL*>'S(t^. ZtLt><7)l$m<7) 
;*>y HVDD_DLLtVSS_DLL(C^tt^E SD 

[0 100] VDD DLL>N°-y KtC^t LTliVS SK 

SFETQ7 0A<M?iJ^®(C;Stt^. VDDIE*gfc<7> 
r^^r-HJB®<^MOSFETQ7 1 tQ72 
**M5!I^JBl::iftW£>*lS. |I|8Hc, VSS_DLLA*. V 
HtC»L-CttVSSi!»4:OlBI(C. jT-f *- h*D 7 2 
D 7 3 ##MH#!!MCR»*£>i'U VD DBKfctfDBIfc:, 
r/M :*— KJgJgCDMO S F E TQ 7 3 £: K D 7 



9. <toT, 1 ocOtHUST' 1 c k a >y ? t 2 c k a >y ? 
S-fi 1 o WC£> * . JJE4 tf-JU&Kteffl 7 'J 

C K_LO C Kte^t J: 0 ij-fc y hit^^T^o 
£«f£^ftffl£^i-&***ft#&. lCK_LOCK 
OSWfctcJ: § UHr >y h Wfc0^<0^±&Toa 0 T 

. 

[0096] 
LK4c7)(iffi ICLK4c9&ffl 
0' -720' 
0* -360° 

[0101] zcr>£ a fc^tefcSHIIS&iSS'eti, */< 

m&ams&Sr^LT, ileoj: a ^muzm&^tit^ 

Ws^v KVDD DLL^VSS DLLt, fBlOfigff 

lllSS^iSf^«ESr«*&-r § V D D-^V S S t &^M&kt> 

X'%&. 

[0102] l*^*^. zixt>nmmumiBifflt. * 

IBV D D^v s s KJfctLfcWRy' -f X^comjEE^» 

14, ±IBVDD_DLL-^VSS_DLL^fE^^iX-|. 

0»«>IWFC*fc*£fc:tt, UBVDD^VSS^±|e 
VDD D L L-^V S S_D L L tefSSffiJIiZ-ftM $ tlX 

[0103] ±ieonsfi«?y*^^<bn-?.f^fflS!)m(4, t 

(1) ?hSiH^f*^A^$^A*^n-y^ft^S 
Ttft-tt. ±iBA^l^o y^fi-f-i;$rfiffflib!KL, mm 

ifi-^th x o iz±Mz«i$&m®&<7>Mm&fmzfflw i 
Trtse^o y ?mmmm-mmm&k t*t» ^ n > y 
^^®ss sritx ^^^mmniK^a^fe v . ±ib 
?D'/? a , ±iB^r^i3ffiiHiK t znmm 

{ico^coi^wsr^s ztz^&iLxmmmmzj; 6 

[0104] ( 2 ) ±IBlCjDi.T . ^I@{5]gg, & 
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iz&f&ztitim 1 mwmxizm 2mmMco^ ^ivm.mz 
coio5] o) ±Biztnz.x, *i^mm®&ti- 

mzx o v^o * a ^»^^na-rs ; i: & t 
[0106] ( 4 ) jiietjDfc , ±>aafv«s k» 
*w»ftu ±iffl>ftmj±<7)£feimm.b txm^z 

[0107] ( 5 ) ±ietcjD^T . iie^asms 

CA^J A3j ? a -y ? ff-^£IX 0 iitf ? o -y ? A^J 

r b ZWlzffiz. , ±IB^ a -y ^ A^J/n' y 7 r i: ±12? o 
•^^A' 7 7rt £±IB^v ift § [zMfcZ tttzW, 2 * 

fclziz&tl&SJ XlzXiT , ±§&>J^Mm®8fr$>Zcr) 

•thZb tfX'% & b V ^ 3 . 
[0108] (6) JJEteJPiT, -Lf£A}|?D-y? 
fS-^Sr^-TSSI 1 #J§EH$£?o-y ?$&£EIS&CDiM£ 

3§2#mEmL miRwizmfecowmm *H-Lhz.b\z 

iO, fiffl^|ilMSr^S^gp^o.y^c7)2^D y^g^ 

O y ?ff^#> 1 ?0 y ^ SiX<7)^ a .y ^ft#*»<0V> 

-m^O^lR^ff -? J: 3 fcf- S i b h b v *3 
[0 109] (7) JJBfclDiT, ±!BSS1. W,2ft 

eiksts ±ie^s®Eis&^<y>gs©jf8ft^£®j£-r 
fzm^m^mtzmm^rziz^T^7wmmx-mf~ 

[0110] ( 8 ) ±ie(cJo^.T » SSa^&S 
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